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s . Within the last decade there has been a dramatic

.
.

- e increase in the number of court cases and studies dealing

with sexual discrimination in faculty salaries. Impetus *

.. for such studies stems from federal statutes,. executive
° " " N N . ’ . - . -
- r . . . y - . . . . %
S - oxders, “state leglslatlon, and affirmative action programs,

S

. as well as the phllosophucal and moral cons1deratlons of

.. «

equity. In V1ew of recent court dec1S1ons both 1ns1de and

~
-

outside of education which impact on this area, it 1s prob-

.
’

able that the number of salary equity studies will increase.

Because of this increased interest in salary equity

‘ studies, it is imperative that scholars of higher education

s -

. Some to grips with the iimitat;ons of.various salary equity

* appréaches and their implications regarding legal ‘and affirm-

.

ative action'considerations.. Such unmderstanding, combined
with advanced preparatlon ’can serve to help minimize’ the"
number of s;ur1ous law suits agalnst a university, as well
as facllltatlng adequate affirmative action procedures. ‘
The purposes of the present study are to: (lY’describe
the federal *statutés barring sex, dlscrlnlnatlon in faculty

B .
- \ S - .

« salaries' (2) describe the basic procedures utlllzed in law

ppare—y ’«-

.~ - . suits and lltlgatlons 1nvolv1ng salary equlty cases: o —

(3) summarize the strengths and weaknesses of varlous meth~
odologles employed 1n salary equlty studles' andy (4) dlscuss .

the'methodologles in light of legal and afflrmatlve action

v
. ‘. ! v

- o - I’

considerations.




\
The Federal .Statutory Framework

., There are basically three federal statutes or yegula-

LY

L] . [} [} . [} » [} N L] N
tions barring sex discrimination in faculty salaries. - The

-

first is the Equal.Pay Act of 1963 (Note l‘ mandating eqﬁal

. L . . LN - " . . -
pay to men and women wht work activities are substantially
n

d responsibiljty, and when' per-
formed under similar working conditions. Prior to 1972,

equ@l‘in skill, efforty

faculty in educatlonal institutions were~exempt from the

Equal - Pay Act: howeVer, Title IX cf the Educatlonal Amend—

“ments of the 1972 Highgr ‘Edudcatich Act (Notetfﬂ brought ’

faculty under this law. ° . . N
The second regulation is Title VII of the Civil Rights

Act of 1964 (Note 3) whith outlaws sex discrimination
g5 - . - ¢
"against any individual with respect to his compensation,

terms, .conditions or privileges of employment." The Civil

[} L]

Rights Actfié fouch broader in scope, since(it_bans diecrim—

"ination-in hirlng, salary, promotlon, or dlscharge based on
- )
race, color, religion, sex or natlonal‘orlgln.‘*As did the

Equal Pay Act of 1963, Title VII of the Civil Rights Ack

&
of 1964 spec1f1cally exempted faculty in educatloﬁai/:nstl—

-
3

tutiohs..tln 1972 Tltle-VII was amended by the Equal

N

Employment Opportunlty Act (Note 4) to 1nclude employees of

{';

educatlonal 1nst1tutlons. Thls amended\law also. establighed

E

the~Equal%EmpLoyment Opportunlty Commlssaon (EEOC) to enforte

. £ge act. . R R ,‘ . .. '

. ,
] N .

) The lasq maJor regplatlon affecting sex dlscrlmlnatlon
ﬁ \ . .
1s Executlve Order 11246 as amended by Exe 6t1ve Order ll375
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"sex and certain othér factors and réquires that: "(federal)-~

‘by requiring federal contractors to submit affirmative action.

(Seabury, 1972).  Executive Order 11875 prdéhibits discrim-
ination in employment (including salaries) on ‘the basis ‘of

.2

- ‘ . :
contractors will take aff1rmat1ve actLon to ensure that .

employees are treated during’ employment wrthout regaxd to
their race,.coror, religlon, sex, ‘or national origin."

Department of Labor guidelines expanded the executive crders

plans, inciuding “"an analysis of areas withip which the s
- % ’ » ‘ . )

contractor ls'geficient in the utilization of minority grcups

- o M o - . .
and women." These executive orders and guidelines were the

first national directives issued to univérsities concerning

. ~

sexual_discrimination'on campus. . \\

. ~ .

: 4 . Sexual Dlscrlmlnatlon Su1ts LT .o ‘;

For hypothetlcal Purposes, the authors will-use through—

.

., out the study the s1tuatron of female faculty members claim-.

. 3 i‘ & *
. . . . . . b 1 . . N\ N .
ing sex discrimfnation inisalaries; that 1is, the female . .

faculty members claim thatothe unlversity is ‘paying them

.
- . . A~ - N B

-less whem compared with similarly quéalified men.- The female

faculty members: may take their claim before the Afflrmatlve
i ,..“

Action Offlce, tﬁe Equal Employment Opportunlty Comm1s51on,

or'%hey may initiate a law suit agalnst the unlver51ty. We

w1ll restrlct the scope of this paper to law‘sults. The

- .

mOst‘common and costly type of law suit gs.th class action

-~

v

- suit, ©one "flled by 1nd1v1duals who clalm that they have .

‘e
suffered an 1n3ust1ce or 1n3ury “which'’ has been systematlcally

Iy . P -
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e

inflicted upon ar eritire class of individuals, of which

® a

>
they are but token representatives" (Note 5).

"Most often the suits are %rought under Title VII of

tZe{@iVil Rights Act of 1964 rather than the Equal Pay Act
19

. o 63 as amended, since Title VII does not explititly

! reduire that the plaintiffs (i-e.,'the_female faculty mem-

_ bers) prove that their work is substantially equal in skill,
effort, andsresponsibility to those of men (Greenfield, 1977)

As the: Supreme Court recently held: "a sex discriminration

.

compensation claim .can be brought under Title VII without

v

regard to whether the-equal work standard of the Eqdal Pay

Act .-29 U.S.C. 8 206 (d), is met" (County of Washington v.

Gunther, 26 EPD 931,877, 101 S.Ct. 2242, 68 L.Ed.2d 721,

1981). Thus, it may be easier for plaintiffslto substantiate

theit claims of sex discrimination under Title VII than the
A Q . M

.Y
+Equal Pay Act. :

5

As dictated by the Supreme Courts ruling in Mcbonnell-'

Douqlas Corp. v. Gieen (411 U.S. ‘§74 1973), the plaintiffs

have tﬁg lnltlal responSibility of estnblishing a prima
facre case of discrimination° that is, the plaintiffs (female

’ faculty) must proye that they are receiving lower salaries

A‘ * -

cbmparid to male faculty menmbers ‘with similar gqualifications
and work activities. If epough evidence is presented to

M establish.a.prima facie case,'“t e’burden then must shift

-

to the emplqyer to articulate_some legitimate; nond15cx1m—

inatory reason for [the apparent di criminatioﬁy'(Note 6).

o

£ the -defendant (the univeroity) is successful in rebutting

°
£

.
- - o .
i . : . R
- . A S e .
* 3 &
.
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amounted to a pretext. . "

In establishing t prima facie case,’plaintiffs_ﬁay

make one of two cla ms, disparate treatment or dlsparate

impact. 'The dwstlnctlon between disparate treaLment and

diéparate impact cases was explained by the Supreme Court -

1n>Internatlona1 Brotherhood of Teamsters Ve Uhlted States.

»

'Dlsparate treatment' such as alleged in the, pvesent
case is the mast easily understood type of discrimina-
tion. The employer simply treats some people less
» favorably thdn others because of their race, color,
religion, sex, or national origirn. Proof of discrim-
inatory motive is critical, although it can in some
situations be inferred from the mere fact of differ-
ences in treatment. . . . Undoubtedly disparate
- treatment-was the most obvious evil Congress had in
mind when it enacted Title VII. . . . > '
Claims of disparate treatment may be dlstlngulshed
from claims that stress 'disparate impact.' The latter
involves employment practices that are facially neutral
in their treatment of different groups, but that in
f fact fall more harshly “on one group than another and
cannot be justified by business necessity. (431 U.S.
324, 339 97 s.Ct. 1843, 1856, 52 L. Ed 24 396, 1977)

v .

/.

‘Most salary discrimination cases have involved dlsparate

-

treatmentfﬂaims, sihce the regulrement of proving a- prima

. . -
facie case is cons;derably more relaxed than the requirements

'S

for a dispgrate impact clalm. Under.presen% law, once the
% - .

plaidtiff has demonstrated that the salary, process contains
a discretionary element and has produced .a substantial dis-
propoftionate'impact on the class (female faculty), an

~

“ N T . .
inference of disparate treatment will generally arise without

' ﬁurther’prodf‘being required (Baldus & Cole, 1980)., In

estainahing the disparate treatment claim, the Supreme

e
il LA
~ e .

2 ema e 3
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A

" Court has”héver said that the plaintiff must present direct

&vidence of discriminatory intent (Washington V. Davis, .
1‘ ¢ G N @
426 U.S. 229,

‘66 S.Ct. 2040, 48 L.Ed.2d 597, 1976). In -
- ? s fee - s . - .
one court hds stated: "Particularly in a ¢ollege or

. . 2 .

2 . ° a .

university setting, where the level of sophistication is . ,
‘ - : &, ] . : . -

Y

fact,

likely to be much higher than in other employment situa-
tions, direct evidence of sex discrimination will rarely be' -

w .

_available" (Sweeney v,.Board of Trustees of Keene State

College, 569 F.2d 169, 19?8).' Thus, a qssparate treadtment

claim requires proof that a discriminaticn motive exists;:

however, such proof can be inferred by demonstrating sub-" | .
stantial diffekences in saléry by sex. 4 T ] '
To summarize the litigation process, the plaintifﬁL

bear ‘the initial responsibility of proving a prima facie

case of sex discrimination! 1In our example, the female -

+ >

_faculty members (plalntlffs) rmust show that there is an

.

observable difference’ in their salaries compared with those

.. . . }\

of male faculty members with similar ‘qualifications and work .
activities: that'the.differences in salaries are significant

in m%gnrtqde7 and that the existing situation could hardly

.

occur by chance. To refute the plaintiff;s prima facie

'claim, the defendant (university) must 'show #hat the dis-

crepancy in salaries can be explained by a legitimate

criterion or bona fide requirement for the job (e.g., require-

ment of a Ph.D}: that the dlscrepancwes could have occurred

by chances; or that the differences are caused by some other
4

factor involvpd’in the salary process (Note 5). 1If the

L4

-




t »

° .

defendants fail to rebut the plaintiff's prima facie claim,
7 ’, J) N .

°

the court will, in essence, assume the allegations to be

| 3

trpel If, howeyer, the,dgfendant‘is successful in rebuttind
the plaintiff's claim, then the plaintiff must shcw that
b RN ¢

the;reasonsvgiven by the defendant amount to a pretext.

N

, Before @xamining the varlous methodologies that can

be employed in salary equlty studles, it 1s-1mportant to

\descrlbe the courts’ prev1ous approach toward unlverslty
: dlsdrlmlnatlon cases. For many years the courts have been.
reluctant to get’involved in hiring, promotion, and salary

décisions of colleges and univérs%ties. As one federal
appeals court stated: "Of all fields, which the federal

[

‘g ) ‘ - . 4
courts should hesitate to-invade and take over, education
? N
and, faculty appointments at a University level are probably

the least:sqited\for federal court supervision! (Earo v.

- .

New York University, 502 F.2d 1229, 1974).

Recently, the courts shave’ taken an opposite position

regarding such cgses. In ‘Sweeney v. Board of Trustees of

Keene ‘State College (supra), the court inferred that they

.

should not keep a "hands off" pollcy regarding salary, pro-

-

motlon and hiring dec1s1ons of a college "thereby abdlcatlng

responsibility entrusted them by, Congress, but should/

.«

provide [a] forum® for litigatlon of complaints of sex dis-
v L

crimination in institutions o6f higher learning as readily

as for other Title VII suits." We ca?, therefore, expect
courts to he.more receptive'to salary discrimination suits

and for them t\Jdevelop a critical eye in evaluat ng
W
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.

. . . s
the promotion and salary decision-making processes of

7 v . -

academid. Lo .

. . N
A second judicial cencern.is the court's receptiveness
% . .

L - - o

1
. . . . . . . A
.to the use-qf statistics in sex discrimination cases. The

Supgeme Court has recognized,im\McDonnell Douglas Corp. V.

Green (supra) that the quantum of proof sufficient to con-
&.

stitute a prlma facie case cannot be ekpressed in .any gen-

— -

era& rule and.that.the factors and statistics used heces-

- . ’
sarily will vary in Title VII cases. A ma-jor concern of the
N > . . PN .
judges, however, is their difficulty in comprehending com-

plicated statistics. \gs'one federal district court judge'

indieated: "Judges are quite handlcapped in trylng to

N,

understand this (statlstlcal) testlmony. . . All a trial

¢ ™

judge whose statistics course dates back 45 $cars dan do is -

try to use’hls llmlted knowledge of this qua61gpathematlcal

- approach to a problem and then. temper the argued for results

- * ?
with a pinch of common sense“ (Otero v. Mesa County Vallez

\

School Dist., 470 F. Supp. 326, 33l D. Colo., l979).,

; Even with their llmlted knowledge of statlstlds, the :

’.

coutrts have. contlnue& to uphold the use of statlstlcs ind’

discrimination cases. In both the Hazelwood School Dlstrict
. $ o .

v. United States. (433 U.S. 399, 97-S:Ct., 2736, 53 L.Ed.2d -
~

-768 1977) apd International Brotherhood of Teamsteérs v.“\\<

E-

United States (supra) cases, the Supreme Court has ruled

we

N

. that stat1stlds alébne -may be sufficient to estdblish a primd

\—d
faC1e case of dlscrlmlnatlon. The Court further stressed !

in the Teamster's case: "Statistics aré equally competent
, . ) .
o

- . 123 ¥ ) o ‘ f'

-
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/ _
in proving emploxpent discrimination. We caution only that

statistics are not irrefutable: they come in infinite ° .

variety and like any other kind of evidence, they may be '

J -

rebutted., In sHort., their usefulness depends on all of the

surrounding facts and circumstances."” e

~ S - Salary Equityﬁﬁéthodoloqies : ,

In conductingssalary equity studies, various models or

approaches can be used. ‘Almost all are variations of the

descriptive, paired-comparison, cor regresslon analysis 2,

R

NumerouS<books and articles have discussed the a
[

.limitations and appropriateness of these statisticzldind~°”’

approach.

valuative models for analyzing salary eqrity between the

l975, 1980; Cloud, l980 Finkelstein,

sex¥§s (Baldus & Cole!

1973, 19807 FiSher[ 1980: Gray & Scott, 1980 Koch '& Chizmar,
1980 NeVilleL l975 Pezzullo & Brittingham, 1979: Reagan & '

Maynard 1974 Scott 1977" and »simpson & Rosenthal.," Note 5).

I’? ‘\;r

-

A brief summary of the major strengths and weaknesses of the

e

A

different‘approaches Wlll be presented here.

A .

<

Descriptive Method . s

In the early ?iscrimination cases before the courts,

,

plaintiffs relied almost exclusively upon the descriptive

»

method’ for establishino a prima facie case of -discrimination.

The success .of those plalntiffs set the precedent for subse—

quent plaintiffs to use this particular approach (e. g., Albe-

marle Paper Co. v. Moody, 95 s.Ct. 2362, 2375, 1975,

N

Douglas,Corp. v. ‘Green, supra): .

13

McDonnell

£

-




E

plaintiff's case ¢an be made on percentages alone.

-context Qf. an 1nst1tut10n of higher education, such analyses

‘could include a breakdown of the salaries by rank, highest

-

The effectlveness\of this method 1n establxshlng a

% -

prima  facie case is centered on 1ts abrllty to present fre-

[

_qg;nC1es and percentage differences as evidence of.discrim- ' |

1nat10n. " (See Figure l.) . As 1nte1preted 1n GrngS‘V Duke

o . .

Power Co. ' (401°U.S. 424, 426 432, 1971), the mere demonstra-

tion of a percentage dlfference, absent an explanation 1n 1

N -

-3

terms of differing 'job related abilities, is sufflclent to

constitute a violation of Title VII. Conseguently, the

. .
Although frequencies and percentages are effective in

establishing a prima'faci@;case of discrimination, they can

ftenfﬁe refuted by simple demographic analyses. Within"the

degree, tenure, discipline, different samples or cohorts,
eté.,  (Most institutional research offices are capable of
- . . . .

conducting this type of analysis for the university.) In

ﬁeys v. Lenoir Rhyne College (552 F.2d 579, 1975) the court

ruled that the plaintiff failed to establish a prima facie

case, even thoﬁgh the evid;nce revealed that the averaée
.« b \l
male faculty salary was higher than that of females. -The

~

court's rationale was that there was no salary dlfferentlal

- 2 -

when analyzed fQqr teaching positions, and that the plaintiff =~
made no comparison of salaries by discipline or department.

Thus, specific analyses should be conducted if 'the descrip-

/

tive methodology is employed. ' .

‘\
.
» o A
s - ‘ . “
H .
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Paired-Comparison Method ‘ “ :

.

The second method for deterniining possible sex discrim-

ination in faculty salaries is the paired-comparison-approach,
. 7 . ' 6 . ?
also referred to as matching, counterparting, or the counter-"

factual approach. In essence the paired-comparison method

a

attempts to match a male counterpart to each female faculty .

member., If any dlscrepanc1es between the male and female

'salarles are 1dent1f1ed, such d1screpanC1es are assumed to

i

be Ehe result of sex discrimination, thereby'establlshlng

the plalntlff's pr1ma facie case of discrimination. Coun-

terparts for the palred-comparlson approach are usually .

4
¢

selected on the basis of the female s department, experience,

8

degree, rank, or other dcademic qualificapion variables.

The basis for Selection may be determined: (1) solely by

(2) by

the department chalrperson or dean (Smith, ' Note 7)s

the chairperson or dean and the female faculty member (Kimmel,

L]

Note 83 Nevill, 1975): or (3) by a committee (Clark, 1977).

One of the obvious major problems confronting the
.palred—comparlsdn approacg is the 1dent1£1catlon\of appro-

priate pairs. , In a study (Note 9) on the status of men and

- womerwr at the University of Chicago, départment chairpersons

were asked to select for each female faculty member in their

department the man most nearly matching her in qualifica-

1 . s Rad

tions and responslbllltles., Only 68 percent of all faculty

* - - B N

women could be matched
The problem of matching is further complicated ‘in - :k

departments .such as’nursing and home economics where there
s :




bd.

?

-~

-
y -

*5—3’ t 13 .
may be an &nsufficient number of male faculty colleagues
Wlth whom<meaningful salary comparisons can be made. In -
situations whero no satisfactory pairs can be identified,

-

the female faculty member's salary could be compared with oo

R -

the aveérage salary of males within the department with com-

parable qualifications, the salary offered to a recruit

Qith similar qualifications, or comparing the department's

salary structure with other departments on campus or similar

departments at other- institutions. ' . .
“Besides the problem of identifying appropriate pairs,

there are other disadvantages te the matching approach, ’

especially if the plainti§§‘is selecting her counterpart.

First the plaintiff often lacks the knowledge and objec-

tiVity that a chairperson oOr dean has in regard -to the qual-

ificationsy experience, and responsibilities of his/her

subordinates., A defendant might, with little ef¥ort, suc-

cessfully,challenge all of the plaintiff's matghes, as in

the case of Faro v. New.York University (supra). On the

other hand, if the plaintiff asked the defendant td select’
the matches, the results could reflect the defendant's bias
(Greenfield,‘l977). A second problem is.the atmosphere- that
is created When counterparts mus t be identified. As Prather'
and Smith (Note 10) state. "The emotional upheaval .resulting
from the ram}feeations of naVing to identify and agree upon
matching counterparts is an obvious drawback which.could
result in a negative climate fox all-parties. It also provides

-

no operational basis 'for keeping salaries in balance after

LG

: , | W 17 " .




parity has been reached." A final disadvantaée td the paired-

comparlson approach is the fact that it can only denonstrate

-

whether inequity exXists: 1t cannot determlne the extent of
‘inequity (Pezzullo & Brlttlngham, 1979). The rea50u why
the approach cannot determine the extent of 1nequ1ty is Lhat

it does not allow for every p0551ble comparlson. A female

may have several male cbunterparts who have similar qualifi-

»

cations, of which she or the department chairperson. is asked

to select but one.

. ?

The advantage of "the paired4comparison method lies in

-

its simplicity and straightforwardness. It can ber easily

understood by all, especially the courts. If the plaintiff

is involved in the selection of appropriate palrs or in the
salary.review process, there may, be fewer ill-feelings and
T . : . \
. less chance of recrimination. This latter point, however,

is open to debate ,(Neville, 19757.

A variation of the matching technique, which has the

potential of providing very useful information, is what we

N

shall refer to as the rank—order comparlson approach. Here

salaries of all faculty within a given unit, department, or

drsciplineparé rank-ordered within each academic rank. Addi-
, ,

tional information pertinent to the faculty salaries is .
listed fEk;each person (e.ga., highest degree, Year*and/or‘
place of- degree, experlence, date rof promotlon, number of

admlnlstratlve p051tlons currently held) Flgure 2 prOV1des

<

an example of how such information can be presented for

review. Jn this approach the relationship between the

-




Department X

. Former
Rank Salary Salary
. Prof. 40,300 35,500
‘ " 39,600 © 34,800
37,000 32,200
Assoc. 28,650 25,450
- Prof. 25,250 21,550
24,500 20,700
24,450 21,850
Asst. 22,300° 19,300
Prof. 20,450 - 17,750
_ 20,100 17,200
. 18,150 , 16,400
AN ' .

. 19 .

Degree

Ph.D.
Ph.D.
Ph.D.

Ph.D.
Ph.D.
Ph.D.
Ph:D.

. Ph.D.
Ph.D.

‘Master

. “Ph.D.

Figure 2
RANK~ORDER COMPARIébﬁ APPROACH

Date of

>

Year of Source of Year of No. of .
Degree Degree ~ Init. Hire Tenure Adm. Pos. , Sex
1950 U of I11. 1972 1972 0 Male
'1962° U of NC 197V 1971 1 Male
1970 Clev.State 1977 1977 .0 Male
1963 UCLA 1961 1967 0 Female
1973 Indiana U 1971 1978 "0 Male
1972 U of Wisc. 1972 1978 0 Male °
1973 U of Minn. © 1970 . 1977 0 Male |
1972 Harvard 1973 1980 0 Male -
1975 Stanford 1976 . - 0 Male
1976 Princeton ° 1979 - 0 Male
1975 Wile ’ 1976 - 0 Female .
y
G "% ?
;i »

Pl




salar;es of male and fremale faculty members cany,be compared

-

. * both within and between acaoemic ranks, as well as wlth

other factors associated with salary. The method_furth\§

13

allows for individual comparisons (matching),” as-well as ‘'

comparisons'within the entire_faculty, The latter'comparison

-
-

will enable the‘reviewers'to~determine the relative standing

< , -

.of female faculty members within the department The approach

ls very similar in concept to the iegression anaﬁySis approgph

-~

except that comparisons are made Ly indiVidual reviewers

°

- ‘ <
and not by  computers using statistical formulas.

v ~.‘ .
> °
- f. Nt <4 ‘e

Regression Analysis Approach ?!

k]

v Perhaps £he most effective modol in analyzing sex dis-— .

~crimination in faculty salarﬁﬁ% is tHg multiple regression

2 ® tr

technique. This technique has been employed With varying

degrees of success in several sex disgrimination-cases pre-

\—\

sented before the courts Mecklenburq Ve Montana ‘Board of .

& L

g -
Reqents of Higher Educatfion, 93 Empl. Prac. Dec. 711, 438,
o, e _ - 'S
A D. Mont., 1976: Presseiéen v.,SwarthmOre Colleqe, 442 F. Supp.

» ’

1 ' y
\ 593, E.D. Pa.; 1977, aff'd. 582 F. 2d 1275 3rd Cir. l978, :

s ¥

Board of Reqentsvof University of Nebraska v. Dawes, 522

F,2d 380, 8th Cir. 1975, cert denied, 421 u, 914, 1976: -

e Trout V. Hidalqo, Sl7 . Supp 873 l981 and Wilkins v. .

N . . DUniversity of HOuston, 26 EPD 9'32101 Sth Cir. l981). .One -

;,/?%~ . . court has recognized the utility of multipie regression by
S . 1, [ 2N e
statlng' T "if properly used multiple iegresslgp analys1s is

a relatively reliable and accurate method of”’ gauging classwide

L

I

n

.. discrimination" (Wilkins V. University.of Houston, supra).

t
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' measures the relatlonshlp-begweep a crlterlon, in thls case

A a glven predictor should be welghted in. the formula estlmatlng
3
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Multlple regresslon ‘& sﬁatlstlcal technlque tnat
- Ty 0% N

ﬁ

-

>

salary, and a set of predlcﬁgrs (1ndepehdent Varlables)

presumed tohhave a d1rect relaty@géhlp wlth the criterion. . .
- E
A major advantagetofthls approach Ls that 1t determlnes “hot *

< ’ b
only whether a particular predlctor {e g., sex) 1nfluences ’

- - - “a

the criterion (e:g.,'salary), but also how much the predictor

, e
influenced the criterion: that ds) it asslgns a number .

o

(called a beta welght) approx1mat;ng how much the value of

~

LY
D » -

N . . PN

the actualsalary of an- 1nd;vudual.s & )
ct « N - 3 »
In the case of one predlctor and one crlterlonl what the

-

regression procedure, does is plot the;actual criterion (y).

~

and predictor scores (x) and then fit a straight line among, = .

- Ly

the scores. The line is determined by the least squares , \
) .

solutlon, which means that the sum of the squared dev1atlons -

between the actual and the‘predlct' ores  is mlnlmlzed S

(See Figure 3.) In calculating e- 1lin® one must deteriine

” ) s, -

" (i.e:ﬁ,the intercept and the
- '

slope of the line). The~intércept'(a) is that point where

+

the parameters of "a" and ‘'

the lrne 1ntercepts the Y—ax1s. Tﬁe slope of the line (b)

determlnes the rate of 1ncrease(®r decrease 1n Y as the value

of X 1ncreases by one unlt.‘_The slope of the line is thus, . .
the weight that is attached to X The fbrmula for the .
regression egqpation is'expressed as follows: ‘ .

. S <L
Y!' = a + bX cr Tt

R



v e W b P

NEAL KPR A~

ERIC

Aruitoxt provided by Eic:

v

-\ - - - -
* .
.
’ Al * : \ «
. , .
: Figure 3 .
® .
e Regression Line for One Criterion and One Predictor :
. , -
<, . N .
> R -~
M .
%
- N ‘
< ~
- » ' K
- v ‘ . ©
- & F-3 1
- . " -
.
»
. .
. s
- N\
\ ,
\ ’
® b .
‘\
\ b ~
. > 4y -
. , .
> . ° 4
- 3
. \,
. °
‘ A
. A
s . P f . . ,
. ] . : .
2 LI R R 0
- ‘ X - .
z ‘ A\‘
. .
o . 5 . .
. .’ - ! A A\
N L]
. \ B
A




-/

where: Y! predicted score (salary) '

. a = intercept or constant .
b = regression weight attached to x (slope cf the line) -
X = predictor (e.g., salary)

£
»e

. The above principles also hold true when one-ie dealing

6 . >

with more than one predictor. When more thaﬁ one predictor
is employed the procedure 1s termed.multlple regression *

"analysis and the formula 1s 1dent1cal to the above equatlon

-

exagept ‘'that more predlctors are involved:

| B
Y f'a + lel + b2X2 f e o ot ann

-

As an example,: let us assume that an institution has" bt
. @ v

condueted a multipie regreesion study using the salaries of
faculty members as \the criterion. The predictors for ﬁhis
fictitious study wene: <a) whether the person has a terminal
degree’ in his/her area (0=No and l=Yes):; (b) Years siice the

N

degree was obta1ned°((c) Years of experlenpe at the institu-

t10n° (d) whethet ™ Ehe person is in_a glven;department or

not (0=Neo and l=Yes); and (e) sex (0O=Male and l=Femal?).

F'd 2

Let us further assume that the institution cbtained the fol-
s ’

lowing regression gquation:

Predicted 9-month = 8000 + (2000) (terminal degree) +
salary

(500) (years since degree was -
obtained) + (1000) (years of e§per—’
i jence) + (2000) (department) + ‘ .
: : g (-900) (sex)
An interpretétion of'the above equerionmwould be\that the
pred{gted salary is'equal to $8000 plus $2000, if the person

has a terminal degree, plus $500 for™each yeér sirce
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obtaining the degree, plus $1000 for each year of experience
at the institution, plus $2000 if the person is a faculty
member of a given department, minus $900 if the person is

; _—

female. In other words, controlling for all other variablés

’ 3

in the equat'on,‘beiﬁg female means $900 less salary, on the

.

average, than that of a male counterpart with identical

- [y

qualifications.

This‘information alone is not sufﬁicieht‘to interpret
the resuits'from a muitiple regression analysi%ﬂ, One aiso
needs to know what £he standard error -of the rggreséion
weights (b values) are, the significancé level of the regres-

sion weights, the standard error of estimate, and the multi-

ple correlation and its square.

The stdandard error of the regre551on welght prov1des a

‘measure oOf the weights rellablllb[ The larger the' standard

error, the less accurate it is in estimating the true effett

~

of a given variable. 1In a technical sense the standard error
\

of the regressiop:weiéht:ds the standard deviation of the
weight, if one used the same estimating précedure over and
over again. The significance level of the regression weighf“
is use@ to determine. whether the weigh£ais significantly

different from zero Or not. ,The t-statistic is generally

~ e

used to determine the sigﬁificance df7the‘weight. In the

above example, the standard error of the régression welight
. 2 :

”

cbuld have been 400 ayd the t-statistic equal to .54. 1In
this case, we would conclude that the regression, weight for

sex (-900)‘E§ not significantly different from zero. .

v '
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Toa
The ‘definition of the standard error of estimate is

very S1mllar to that of the standard error of the regression

~

" weight. The standard error of estimate is the!itag%ard

v

i

deviation of the predicted sccres; this prOV1des an'lndlca-h

tion of the accuracy in predlctlng a person s salary. AIn
~ ° i

_Jlarge samples, the chances are nlnety-nlne out of .one hundred

4

that, the predlcted salary lies within two and one~half

~)stansard errors of estimate. The larger ﬁﬂ“i:iZ:Fdard error

A, )
’

_of estimate,. the léss accurate the prediction the peron's

§ o T ! .

salary. '

< '

L
The final statistic that is necessary in intefpreting’

. . , . .
the results of a multiple  regression ‘analysis is the multiple

. - ¢
R and R2 The multiple R denotes the correlation between

L)

the criterion and the optlmally weighted comblnatlon of pre—

dictors. By squaring the multiple R, one obtalns a measure

’

of the amount of variance in tW& criterion that is accounted

for.by the set of predictors in the tegression equation.

°

In other words, RZ.Yill indidate hov;much of theé variability
p

in salary can be explained by terminal .degree, years since

P - { ' ' . ‘

degree, years of experience, departmental'affiliation and

'
-

sex in the above example.

-

Another important feature of R? is that’it indicates
Ce . Co
the amount of additional Varlance accounted for “in the

- Y
_criterion by a given predictor, when that predlctor is first

~
o

excluded and then 1ncluded in the regress1on eqguation. The

1fférence between the two obtained R2 will 1nd1cate the
. . ~ aw ’
-amount ‘of additional varlanc}z in the crlterlon_Jsalary)

. )

.

“ : . . \ H /
ﬁx * A .
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of sex discrimination in Wilkins v. University of Houston

y . | _ 22

.

~

~-that is accounted for by the predictor (sex). The regres- .

sion weight for sex may be Significantly different from

zero, yet sex may account for only a very small percentage
. - o

of the variance in salaries, This was one of the reasons

l‘givenlby the court in ruling against the plaintiff's charge

|

(supxa). _—

To fully understand thé regression model, one must be’

L

aware of the assumptions, limitations, and specific charac-

.

teristits of the model. The following discussion will deal
with only two of these major charaﬂteristics, s1nce a more

detailed treatment is beyond the scope of this paper. For

such a discuss10n, one should consult: .Baldus & Cole, 1980:

Fisher, 1980 Greenfield, 1977 Kerlinger & Pedhazur, 1973-

[N - M

Pezzullo & Brittingham, 19797 and Rosenthal Simpson, and .

. N ~

Sperber (Note 1)4J. - T , I

The two characteristics which most affect the results .

of 'a multiple regression study are the type of predictors,/

-~ 5

~ e
and the type of sample emE%oyed.. In estimating sala?ieé in

.

. Lo . S
the higher(education setting, numerous predictors ¢an be
S P .

utilized: sex, academic rank, discipline/department affil-

_iation years in rank highest degree, terminal degree, years

‘employed at the institwtion, prior exper'ence, total exper-

ience, age, tenure statu ' administra€1Ve responSibility, . e

*

‘former administrative esponsibility, gradudte faculty,

marital status, books/articles published grants, honors, r;’

offices held, student ratings of instruction, and peer ratings.

<

£ i ,
s \
S

N
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There are several problems. inherent in selecting a set
L .

of predictors. The first is the actual number of predic-
tors that-one should use. As the number of predictors

approach the sample size,. the power of the tegt decreases,

N ~
<

pdssibiy resulting in a spuriously high correlation. A&s

Cohen and Cohen staté (1975,‘p. 160): ‘Having more variables
(predictors) when fewer as possible increases yhelrisks of

both finding things that are not and failing to find things
” .
that ‘are.” In other words, if there are an exceadingly

4

large number of ﬁrédiéfors, sex may be found not to be a

. .
significant predictor of salary when in actuality it should
- : v

be. .

A related problem is that of multicollinearity. Multi-

collinearity refers to ‘the substantial correlation between
e '

&éqme or all of the predictors allowind.for misinterpretations

of the resuLﬁé. Assume, for instance, that sex is correlated
”

with salary as well as With years'of experience, highest
) ~

s
\

degree, and departmental afflllatlon. If sex were the iast

-

variable 1ncluded in the regre551on equation, 1t may not be .
fouhd to. be related'to salary. The true variance in salary ,
accountted for by sex. is being explained by the other three

predictors due to their strong relationship (correlation)

4

with sex. -Consequently, multicollinearity serves to "mask"

P
Ay

the true relationship between the edictors and the cri-

"

The third problem. .associited with predictors is the

: ipclu51on of 1nappropr1ate/£;r1ables in the equatlon. .Such

: 2

.

e
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predictbrs include those that are not directly relatcd|to‘
'salary or are found to be inappropriate.. Marital status
would be a good example of a predictor of .this kig&. In

Stastny v. Southern ¥ell Telephone & Telegraph Cc/ (458 F.

Supp. 314, W.D.N.C. 1978), the court observed that. the

R

defendant's regressions incorporated predictors (i.e., mari- .
tal status) that were "tainted". As the court pointed out:

. . . * . . M .
"There is no evidence that an unmarried. woman is less likely

o

to be a productive worke¥ than a married mans

In a related issue, the courts have not been hesitdant

L

to rule against the plaintiff or defendént when either has

failed to take into account important predictors. 1In

.

Wilkins v. University of Houston (supra), .one of the mayor

reasons why the court ruled against the plalntlff was

-

because her regre551on procedule did not 1ncludn a market
factor as- one of the_gxedlctorS'

It appears uncontroverted t at the mo=t 1mportant
factor is the college in which a professor teaches-—-
all other factors being equal professors in colleges
such as law and engineering are, because of market
forces*outside of the university, paid significantly

. . more than professors in colleges such as humanities and
. social sciences. Accordingly, plaintiffs' statistigal
evidence showlng that men and women of the same age,
’.} rank, or length of service are paid diffefently does
< not demonstrate discrimination because the college .

- factor<has not been considered. ~ -
. . - . . c
o,

A final, problem associated with the selection of' pre-

-

dictors is whether to include academic rank in the regression

.

. equation.  Since rank is generally highly correlated with

% S ' - :
salary, the inclusion of rank will increase the amount of

.

AL

B

@




. in promotlons had not been . sustained. e

-

variability in salary being expiained,'but it may also .
conceal the influence of sex discrimination on salaries. . = -
As indicated by Braskamp, Muffo; and’Langston (%978, p. 236):

"If women tend to be discriminated against on rank and if | .

rank is highly related to salary, the use offrank to predict

salary ‘diminishes the uncovering cf sex discrimination in

. . . ]

the regression analysis. Regression analyses, as an empir- - . -
) %

ically based tool, provides*information only on how 'the

decision makers have acted, not en how they should have

.~

acted."

P

The court's reaction to the use of rank in regressdion’

analyses has varied. In Mecklenburg v. Montana Board of

Regents of Higher Educatign (supra) the court objected to

the defendant's regression analysis, since the regressions
el L ol

were conducted within rank and the court, had previously

found discrimination_ against women in the promotion and

N

tenure process. In contrast, the court in Presseisen V.

Swarthmore College (eupra)'found the, plaintiff's regression

@ i

unacceptable because- rank was not included; the court had

previously. ruled that"the.plaintiff's claim of discrimination

. LR Y @

Should rank be. 1ncluded in the regression equatlons°
It w0uld appear that the courts are beglnnlng to say yes
under speC1al c1rcumstances. t As Flnkelsteln (1980) p01nted . -

" .

‘'out in a recent edltaon of” the Columb1a~Law Rev1ew' "In
- L4
the normal~caee, rank should be included as an explanatory
C e -
\\ M o
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variable only when there is cléar é¥idence of neutral and

' objective standards that have consistently been followed in

e

~ female faculty members in.the sample should generally not -,

-

granting rank, so that there is no chance for discrimination.

Most academic institutions have not yet developed such stan-

dards, although it may be possible to do so.”

The second important characteristic of regression equa-
tions that requires attention is the seleotion of the sam-
ple. Different types of samples can be employed in a
regression analysls. The AAUP'Salary Kit (Scott, 1977)

recommends running the regresslon equatlon on an homogeneous

3

group (department/dlsC1pllne) of male faculty members and
[

then applylng the obtalned regréssion welghts to the female

-

_.faculty data to arrive at a predicted salary. The predlcted
saTarles of male and female salaries’ would then be compared
for potential sex dlscrlmlnatlon. The econometric approach
‘to studylng.salary equity (Ferber & Kordlck 1978 Hoffman,

1976 Johnson & Stafford l974’~and Katz, 1973) oftenutilizes

, e

the entire un1vers1ty sample with sex as a predlctor.

‘e

Presented in Figure 4 is a llstlng of studies and court

0
—./

cases by the type of sample and predlctor (rank) employed.

As\indicated,fhgét studies employéd the university data base
\f.«?' ' , §
with both males and females included (Methods 1 and 2). Ip

these particular metheds, having an adequate number of

°

bé:a problem. However, if ﬁethoas 5 or 6 are employed, one

*
.

may encounter only one or two females being included in the
. . ‘ , R

sapble._ If the nuﬁber of 'males in the sample is fairly

v

o




Figure 4 e o

Salary Equity. Studies by Types of Sample and Use of
Academic Rank as a Predictor in Regression Analyses .

-
-

University Data Base Discipline Data Base

Males and Females

Males Only Malés and Females Maleg Only
W/out W/Out W/Out /}/Out
W/Rank Rank _ W/Rank Rank W/Rank Rank W/Rank Rank

(1) (2) (3 S (4) R ) (6) (N (8)

Wilkiné‘ N Trout v. Hunter 'Ferber Gould, & ~ ° Tanus Scott
v. _ Hildago Note 13 (1974) R Kim (1978) (1977)

Univ. of . : . b (1976) . _

Houston Presseisen Ferber b * Grgy &
< : v. Swarthmore (1974) . Johnson & Scott

Gappa et al College 4 \ , Stafford (1980)

“Note 11 Gordon . (1974) .

Finkelstein et al ) _— .

Greenough (1980) (1974) ,

Note 12 . . - \
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+ ingly large to be statlstlcally_31gnlflcant.

large, the true effect of sex on salary may be "masked" by-
the restricted number of .females in the sample..- -
Dividing. the university population into smaller homo-

3

geneous segments creates an additional problem.- That.is;

as the populatlon size decreases, a dispa~ity must be 1ncreas—“

The defendants

in Trout v. Hidalgo (supra) used this approach to try to

prove that sex was not_ a significant predictor in the smaller

segmented samoles. The court rejec ~ed the defendant's methy-

° <

odology and expressed their support in aggregating the
samples: "The Court does not agree with the view that an
aggregation across job lines necessarily‘destroys the probl

)

ative value of regressions. Indeed, . . . the techiique is

guperior ‘to methods which entail a fragmentationMinto pépu—

lations so small that statistical analysis loses much of

-4

its power to find any discrimination.” .
. X %

In a final rote,. it should be mentioned that a unique

relationship is developing between the court system and the
’ ®

~ -

use of multiple regression analyses. As indicated above,

the courts were at first feluctant to get involved in upi--

versity cases, perhaps because of having complicated statis-

i -

{tical analyses présented as evidence. The courts were, and *

to some extent still are, wary of ving the expert witnesses /

o

of both-sides attack each.'other's methodology in terminology

beyond thelr comprehenslon. One federal district court "

judge has even gone on recoxd ‘to complaln about Title VII

o

class action su1ts_hav1ng become "coritests between college

.
v

3

) mt‘ ' ) ;33' ‘ .- | '
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7 .
professor stat1st1c1ans who revel in discoursing about

29

advanced statistical_ﬂheorj" (Otero v. Mesa County Valley

School Dist., supra). This is not to say that courts are not
receptive to regression analyses.
A4 . o

One other court decision which affects this area is

“that of the Board of R&lents of the University of Nebraska

v. Dawes (supra). In this decision, the courts held that if

a university established a formula for determining a minimum

salary schedule for one sex, based on specific criteria, it
' P . .
is a violation of the Equal Pay Act to refuse to pay faculty
of the opposite sex the minimum required under the\formula;
N * . A

" Phus, if a university uses the regression weights 'in a formula

-

to increase the salaries of female faculty members whose
actual salaries were lower than predicted, those same weights

must be used for male faculkty members whose actual salaries

]
-

were lower than predioted. \ C
t

-

In analyzing the recent court rulings, it would appear

that the plaintiffs have the advantage in sex discrimination

- A - ‘ -

cases. This is only true, however, when the plaintiffs

-

have employed approprlate predlctors and samples and that

-

statlstlcally s1gn1f1cant and meanlngfal dlfferences between
the*sexes have been identified. The reason wby the pla1nt1ffs
have the apparent-advantage in salary equity studies ugilizs

1ng the regreSS1on approach, is the difficulty +he defendants

-
-

face in trying to rebut the plalntlff s prima fac1e case.

- );, .
To rebut the plarntlff's prima facie case, the defendants

“ N N
. . .

@

.
L ooy s st e et

ot




NS . 730

‘ must first.discredit the plaintiffs regress%on analyses

by showing that inappropriate predictors and/or samples were

'employed- In'addition, the defendants must'sth that when

these deficiencies. are corrected the\results'dlsprove the

f.

alm of" dlscrlmlnatlon. ThlS was the court's p051tlon in
‘ .

: ! both TrGUt V. Hldalqo (supra) and Segar v. ClVllettl

[}
‘e

(§08 F. “Supp. 690, 1981). As the court,speclflcalby stated

w
L

iy'Seqar V. Civiletti:
When a plaintiff submits accurate statistical data, and
a defendant\alleges that relevant varlables are .
e F¥cluded, de ndant may not rely on hypothesis to
¢ lessen the prokative value of"plaintiff's statistical
prcof. 'Rather, defendant, in his’ rebuttal presenta—
tion, must eithex rework plaintiff's statlstlcs incor-
c porating the omit¥ed factors or present Other proof

~ undermining plaint ff's claims.

4

In conclu51on, it wo'I& appear that the multlple regres-
sion technlque is Ehe most ffECtlve method for. analy21ng

salaries. 'The ceurts are

o beglnnlng to recognlze the ut'llty of thls approach although

i . : Sex dlscrlmlnatlon-ln facult

a

-ing such statistics. One can gxpect to flnd an 1ncreaee in
0. m

“rimination cases. We guust, hoWever, emphasize. the need

many assumptions, limitations, /a

with this approach.

- , . ‘ N 'y . o

" . .
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